For over 20 years, researchers expressed their concern for the lack of theoretical development in the Information Systems discipline and the lack of a cumulative research tradition. The aim of this study is to investigate the intellectual structure of the IS discipline through an analysis of 993 mainstream research articles published in selected journals and proceedings during the previous decade (1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000). We explore the variety of researcher perspectives in the discipline, based on the theoretical frameworks adopted by these studies. This examination shows the relative "mindshare" of different theoretical frameworks and informs the self-reflection that is frequently undertaken in our discipline. The study generates categorizations to map theories to frameworks, which are then located in a three-dimensional ontology. The resulting mappings should help researchers understand the scope of past IS research and identify gaps in theoretical development.
I. INTRODUCTION
"Sciences progress through a commitment to theory-driven programmatic research with a view to providing theoretical unity and coherence for a discipline" Farhoomand and Drury [1999] For over 20 years, researchers expressed their concern for the absence of original theories in the Information Systems discipline and the lack of a cumulative tradition [Alavi et al., 1989; Jones, 1997; Keen, 1980; Khazanchi and Munkvold, 2000; Teng and Galletta, 1990] . Together with methodological weakness [e.g., Orlikowski and Baroudi, 1991 ] the lack of theories [e.g.,
The Evolving Intellectual Diversity of the IS Discipline: Evidence from Referent Theoretical Frameworks by Y. Lee, Z. Lee, and S. Gosain Khazanchi and Munkvold, 2000] is pointed to as a key issue afflicting Information Systems (IS) research. It is recognized that we do not have established theories to be used in confirmatory research.
The theory-related issues raised by these authors later resulted in discussions of the discipline's own theories. Over 15 years ago, it was proposed that we concentrate on the exploratory phase instead of confirmatory testing of theories [Kauber, 1986; Klein and Lyytinen, 1985] . A paper on the future directions for the discipline also suggests that the IS discipline needs to accelerate the materialization of "good grand theory" [Watson et al., 1999] . Benbasat and Zmud's [2003] argument that the IS field put more effort into creating a dominant set of its own theories, generated an intense debate about the constitution of the IS core in a series of articles in the Volume 12 of CAIS. As was summarized in an editorial by Gray [2003] , most articles demonstrate divergent views on the issue.
In conjunction with the issue of endogenous IS theory, a great deal of reflection concerns what constitutes a scientific discipline in the context of the status of IS research [Banville and Landry, 1989; Cushing, 1990; King, 1993; Markus, 1999; Mingers, 1997; Watson, 2001] . For example, in an editorial in ISR, John King [1993, p. 293] 
suggested: "…it is arguable that information systems probably is not even a field, but rather an intellectual convocation that arose from the confluence of interests among individuals from many fields who continue to pledge allegiance to those fields through useful ties of many kinds…"
On the contrary, Cheon et al. [1991] , Cushing [1990] , and Orlikowski and Baroudi [1991] concluded that research in the IS field made significant progress towards becoming a scientific discipline.
Closely related to the issue of theory in IS research, is the issue of ties to the reference disciplines. While many researchers recommend closer ties with reference disciplines to compensate for the lack of theories in IS [e.g., Banville and Landry, 1989, Holland 2003 ], others suggest breaking this "umbilical cord" and striving for a powerful and general theory to drive IS research endeavors [Baskerville and Myers 2002 , Power 2003 , Weber, 1987 .
In this study we seek to begin a conversation about the theoretical underpinnings of IS research that is grounded in factual observation. Recognizing the value of theoretical frameworks and the IS-discipline identity debate, we seek to engage the issue of theory construction and use in IS research. Based on the foregoing discussion, it is clear that theoretical foundations are key to an emerging discipline such as information systems, which still faces questions about legitimacy and value [Benbasat and Zmud 2003] .
In this initial exploration of the intellectual structure of IS field, we pose the following research questions:
• Does the IS research output show evidence of diverse theoretical bases that fit with the complex and multi-dimensional nature of the phenomena that the field studies? • Are there emerging theoretical frameworks that are endogenous to the discipline and reflect its coming of age as an independent field of study? • What are the dominant theoretical frameworks used for different streams of research in IS and how have they evolved over time?
This study differs from previous ones in that it specifically investigates the intellectual structure of IS field, in particular its theory development and use. Several conceptual opinion pieces on the issue exist, but empirical analysis to support arguments is rare. One exception is a study by Barkhi and Sheetz [2001] in which they identified theories from recent IS journals. Our study, and other IEEE journals, and Issues and Opinion articles in MISQ since they do not generally draw upon or develop theoretical frameworks, and research in computing disciplines often requires different approaches [Glass et al. 2004] . The period reviewed was 1991 through 2000.
THEORY CLASSIFICATION
Theories used in IS research are large in number and diverse. To facilitate analysis and presentation, we first need to come up with a list of theories and a framework for the right classification. However, classification of theories is a challenging task.
1. Few studies could provide a basis for identifying and classifying the entire range of IS theories over this time period of time.
2. A gray area among theories, theoretical frameworks, and topics is always likely, given different interpretations and labels. For example, whether "structuration theory" is a theory in itself or a theoretical framework seems to be a matter of subjective judgment. Similarly, whether "absorptive capacity" is a theory or a phenomenological conceptualization is not clear.
3. Many papers do not outline their theoretical bases explicitly. In that case, it is necessary first to judge whether the study has a theoretical basis and then to identify theories by examining the constructs and hypotheses development.
4. With advances in the discipline the connotation of theoretical labels themselves may shift -for example, coordination theory may refer to the original proposed by March and Simon [1958] or the more recent work of Malone [Malone and Crowston, 1990] .
Our development of a classification scheme of IS theories was first done following Barkhi and Sheetz [2001] . Understanding the difficulty of identifying theories, they first searched based on the keyword "theory" through the text, and then identified the names of theories. After following a similar process, we relied on a painstaking reading of the papers to further identify the theories used. Thus, more subjective judgment could be brought top bear on this process. In this process, we extend the scope of our examination to "theoretical frameworks", Definition: we define theoretical frameworks as all theories, models, and frameworks that are explicitly mentioned in the articles, which provide an overall structure for examining a problem and serve as a guide to examining relationships among concepts.
The reason we extend the scope is because studies often use a model or a framework interchangeably. For example, while the technology acceptance model is widely considered as a theory, it uses the label 'model' instead of 'theory', and was excluded from Barkhi and Sheetz's [2001] identification. Barkhi and Sheetz's [2001] methodology and our methodology offer different strengths. The former, while providing a more objective way of identifying theories, may miss out on the subtle identification issues that careful reading can bring to bear. The latter, on the other hand, is a little more subjective, but can identify the theoretical frameworks even when they may not be stated explicitly. The risk of this approach is that different researchers may interpret what constitutes theory and the distinctions between closely related theoretical frameworks differently. To minimize this risk, the coding process was clearly specified and repeated separately by each researcher on a sub-sample of 72 articles across journals and across time periods. After each researcher examined and listed the theories, the list was cross-validated by all three researchers to make sure any ambiguities about the process were ironed out.
Our overall evaluation resulted in 203 theories identified from 993 papers. The number is comparable to 111 theories identified by Barkhi and Sheetz from 273 papers. We needed to reclassify those theories into a smaller number of groups for meaningful analysis and
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A clarification and formulation of the ontological presuppositions of a research discipline is expected to help researchers understand the kind of questions the discipline asks and the kind of answers that make sense [Guignon, 1983] . O' Donovan and Roode [2002] specifically suggest that the Information Systems discipline needs to reflect on the possibilities for the consolidation and development of our field of enquiry, without being drawn into considerations based on superficial manifestations of progress: "we are more interested in defending what we have become than in questioning what we are." Uncovering the ontology of theories that the discipline draws upon is thus critical to explicate, define, and clarify its basic foundation. Figure 1 shows our explicit specification of the core dimensions that provide structure to the ontology construction. Theories may be classified on these three dimensions -(1) the nature of phenomena analyzed, (2) the analytical unit of interest, and (3) the purpose of the theoretical framework. For each of these dimensions we identify the range over which theories in the information systems discipline span. Bell et al. [1988] view descriptive models as concerned with how and why people behave the way they do. Normative approaches are concerned with ideal behavior, and prescriptive approaches are concerned with the ideal choice of real (as opposed to "ideal") people. In addition, given that phenomena surrounding information systems are focal to IS researchers, we propose an additional classification within objectives:
Phenomena Analyzed

developmental models are concerned with understanding system development, design, and implementation related choices. This ontology highlights the broad range of theories that are applied in the information systems discipline. It can serve as a basis for communication among members of the discipline and also helps to identify gaps in theoretical development. However, we recognize that this ontology is provisional and would change as the field evolves with respect to the phenomena its studies and the perspectives that guide research change.
The three researchers worked closely to aggregate individual theories into broader "theoretical frameworks" based on Swanson and Ramiller [1993] . Inter-rater reliability was assessed using the kappa statistic since we are testing agreement for categorical variables [Siegel and Castellan, 1988] . The statistic indicated that our classification shows a significant consistency among three researchers (p<0.05). Consistency of classification among all three researchers was 84.6% for the sample that was assessed by all three researchers. Therefore, we conclude that consistency in classification was obtained through broad agreement on the categorization procedure.
III. INITIAL RESULTS
A total of 993 papers were read to surface the theories used. First, 203 different theories were identified., The theories were first categorized into our IS theory ontology, then into a parsimonious list of 31 theoretical framework categories. A theoretical framework category denotes the aggregation of theories with similar conceptual frames. We found that 643 (64.8%) of 993 papers used at least one theory. Appendix I shows all theories identified under the framework and the reference papers identified. Appendix I also provides the relationships between theory, framework, and ontology. For example, media richness theory belongs to communication theory (framework) and to Behavior-Individual-Prescriptive (ontology). Table 1 shows the number of papers per year per theoretical framework classes. We find that IS research draws on a broad variety of areas ranging from micro-level theories such as cognitive dissonance to macro-level theories such as structural contingency. The theoretical frameworks also span the entire gamut of perspectives -from the positivist predictions of production theory to the radical perspective of neo-humanism. The ontological classification suggests that the theoretical application is not evenly distributed. Along the analysis unit dimension, for example, around 70% of theoretical frameworks used are individual and organizational related, and theories about groups and inter-organizational are relatively small. Since we do not capture base statistics about how many actual studies were individual or group based, the numbers do not indicate that those areas characterized by the small percentage of theories also reflect a lack of research in those areas. But the statistics suggest that, over the last decade of IS research, more outcome and behavior-focused theories were used compared to design theories, more individual or organizational related theories than group or inter-organizational theories, and more descriptive than developmental theories. Table 1 shows that, at the individual level, theoretical frameworks dealing with individual cognition/learning (10.9%) and user attitudes and technology adoption behavior figure prominently (8.6%) These theoretical frameworks were extended over time. Note that theories may begin as extensions to existing well-established theories or as attempts to apply the results of a field of study laterally to something new. Therefore, we expect that over time IS theories will become more delineated from their roots in the reference disciplines.
Theories often take some time to move from the reference disciplines to their use in IS studies. The idea of absorptive capacity, for example, was first used in an IS study in 1994 in the sample, while the original perspective on learning and innovation was suggested by Cohen and Levinthal [1990] .
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IV. FURTHER FINDINGS AND DISCUSSION
Earlier self-reflection in the IS discipline suggested the lack of cumulative research tradition, lack of endogenous theoretical development and "storm-chasing" as some of the afflictions affecting IS (see Section I). This study provides an analysis of theoretical frameworks used in IS research to reflect on these concerns.
Our empirically derived categorization of theory classes (Table 1) provides one specific mapping of the terrain of IS theory. A number of disciplines embarked in recent years on efforts to make theory more accessible to practice and to clarify the connections between theories (e.g., The TIP database for psychology at http://tip.psychology.org/index.html). While other studies investigated the intellectual structure of the discipline based on research themes [e.g. Lee et al. 1999 ], this study is the first to investigate the research streams in IS research by considering the theoretical frameworks used in leading IS journals.
Identification of the theories used in IS research, together with seminal articles for each theoretical framework can serve as a useful starting point for initiatives to compare and contrast alternate theories and to produce repositories that convey the current state of theory development in the discipline. Above all, through these efforts, we found trends in current IS research, and can suggest a sense of direction for future IS research. Important findings based on these results include:
• Evidence of multi-paradigmatic regime in IS research
• Evidence of theory-grounded research in IS research
• Continuous evolution of IS theoretical frameworks (A shift from the individual entities to more collectivities)
• Emergence of endogenous frameworks in IS research
• We next explain these findings one by one drawing upon our data.
EVIDENCE OF MULTI-PARADIGMATIC REGIME IN IS RESEARCH
The IS community continuously debates the issue of diversity in information systems research. The two distinctive positions about the pros and cons of diversity in IS research are:
1. The challengers of diversity criticize the current high level of diversity in IS research. For example, Benbasat and Weber [1996] argued that IS research should clearly define its own territory and develop its own theory so as not to be taken over by other disciplines. Benbasat and Zmud [2003] also pointed out that diversity is one of the major reasons why the IS discipline has not developed a central identity. 2. Meanwhile, a supportive position on diversity developed. For example, Robey [1996] insisted that diversity provides extensive knowledge foundations, fosters creativity, attracts researchers into the IS field, and provides IS scholars academic freedom. He believes it is the responsibility of IS researchers during their research to make diversity in IS research "a source of pride and a sign of continued vitality" [1996, p. 400] . Other supporters of diversity [e.g. Alter 2003; Power 2003, Wu and Saunders 2003 ] also asserted that "diversity is a way of guarding against a detrimental narrowing of focus of acceptable topics in the IS discipline" [Wu and Saunders, 2003, p. 564] . To investigate whether the theoretical frameworks show a consistent diversity, or whether diversity increased or decreased for the last ten years, we first simply counted number of theoretical frameworks used for each year and calculated variance of theoretical frameworks. Since the total number of articles varies across years, the total number of theoretical frameworks used per year should be interpreted carefully. If the number of different theoretical frameworks decreases or the variance decreases, it indicates convergence into more dominant theoretical frameworks. Figure 3 shows the result.
The Evolving Intellectual Diversity of the IS Discipline: Evidence from Referent Theoretical Frameworks by Y. Lee, Z. Lee, and S. Gosain Figure 3 suggest that the theoretical frameworks continue to show a reasonable diversity. In fact, the numbers indicate that the diversity trend has not changed much, if not slightly increased, over the ten years period despite the different number of total articles. The variance has not changed much, and it shows a slight increasing trend. Our result is consistent with some earlier findings. Through an analysis of submitted articles at Information Systems Research during 1987 -1992 , Swanson and Ramiller [1993 found that the IS field relied on significantly different reference disciplines. Similarly, Farhoomand and Drury [1999] found that the reliance of the IS field on the reference disciplines increased over the past two decades based on their analysis of over 2000 IS articles.
To understand the diversity trend better, we also analyzed the number of theories first used per year during the past ten years. Among 203 theories identified during the last ten years, we investigated when a theory is first used from 1991 and 2000, and then counted the number of the theories first used per year. A significant increase or decrease in theories first used each year also indicates a change in the diversity trend in theories used in IS research. Given the different number of articles per year, we normalized the numbers by the average number of total articles. Figure 4 shows the cumulative number of theories first used during the last ten years, and Table  2 shows the number of theories first used during the ten-year period. The graph shows a linear trend although it plateaus towards the last two years of the decade. A chi-square equality test shows that the numbers are uniformly distributed across the years at the 95% level. Together with the earlier diversity measures of the number of different frameworks per year and variance, our results indicate no significant change in diversity of IS fields in terms of theories used during the last decade. But the results also indicate that there is a steady increase of different theories used across years.
Our results also suggest that no dominant framework appears to be emerging. Although some ebb and flow can be observed, IS research shows continued diversity in its use of various theoretical frameworks. The evidence from this analysis confirms that the IS disciplines employs multiple theoretical paradigms. The top four theoretical framework categories are general economics/accounting theories, individual cognition/learning theories, individual attitude theories, and organizational/social information processing. Each framework accounts for more than 7.5% of total articles that used a theory. The next six categories are contingency-fit theories, firm strategies (including resources theories), operation theories (including queuing and graph theories), innovation theories, organizational learning and memory, and diffusion, adoption and assimilation theories (Table 3 ).
As Table 3 shows, no single theoretical framework dominates; the largest share of a category of frameworks is only 11.5%. The emergence of a distinct stream of work using theories from neoinstitutional economics such as transaction cost economics, agency and incomplete contracts theory is to be especially noted because it is not one of the main reference disciplines identified by earlier studies.
The Evolving Intellectual Diversity of the IS Discipline: Evidence from Referent Theoretical Frameworks by Y. Lee, Z. Lee, and S. Gosain Straub et al. [1994] and Baskerville and Myers [2002] pointed out that a theory is the most important criterion by which to judge the quality and maturity of IS research. stated that theory provides the commonality to develop a clear and rapid understanding between researchers, indicating "theory provides the story that gives meaning to data….Theories are nets cast to catch what we call 'the world': to rationalize, to explain, and to master it" (p.1348). Further, Alavi et al. [1989] stated that a theory helps not only for the creation of propositions linking concepts, but also draws attention to the right variables that need to be conceptualized and observed.
EVIDENCE OF THEORY-GROUNDED RESEARCH IN IS
IS researchers point out that employing theories yields insights into the nature of the IS phenomena because the IS field is still relatively immature and still a lack of understanding of many fundamental phenomena [Teng and Galletta, 1990] . For example, Robey and Boudreau [1999] assert that theoretical frameworks help in richer explanations of contradictory findings. They showed that contradictory findings linking IT and radical change could be explained by using a logic of opposition that explains organizational change by identifying forces both promoting change and impeding change.
Despite an appreciation of the importance of theories, IS research is often criticized for the lack of theories. Farhoomand [1987] Alavi et al. [1989] also raised similar questions for the progress of the IS field stating that only fifteen articles out of the hundreds of sampled ones are theory-oriented. They warned that, under the absence of IS theories, the clear relationships among variables are difficult to detect.
Our research found evidence of greater use of theories. Of the 993 articles identified as ISrelated, an underlying theoretical framework could be identified for 643 articles (64.8% of the total). Figure 5 shows the percentage of articles using theoretical frameworks over the 10 year period.
The A chi-square test shows that the number did not change significantly over the years. We found that the numbers remained steady across years although the first three years record lower averages than the rest. Our number compares favorably with other research in the related discipline of information science. A recent study of articles appearing in six information science journals over the 1993-98 periods reported that theory was discussed in 34.1% of the articles [Pattigrew and McKechnie, 2001 ]. Barkhi and Sheetz [2001] report that 52% of the papers mentioned theory. One possible reason of the gap between the 2001 studies and our study is that the former only counted explicitly mentioned theories whereas this study identified theories by a careful reading of the papers.
CONTINUOUS EVOLUTION OF IS THEORETICAL FRAMEWORKS (A SHIFT FROM THE INDIVIDUAL ENTITIES TO MORE COLLECTIVITIES)
The earlier analysis on multi-paradigmatic frameworks shows that IS research did not converge into dominant theoretical frameworks over the years. Instead we observed progress towards IS becoming a more diverse discipline. Next, we identified dominant theoretical framework categories of the 1991-1995 period and the 1996-2000 period and compared how the list has changed during these 10 years. Table 4 shows that while the list of top theoretical frameworks did not change much, the rank changed greatly. Economic theories including transaction costs, agency, and incomplete contracts gained slightly in popularity in the later 1990s. Individual cognition, learning, and information processing which accounted for about 14% of the first five years decreased to 9% in the second five years. Organization and social information processing, on the other hand, jumped from 4.8% in the early '90s to the 9.4% in the late '90s, becoming the third most dominant theoretical frameworks. Firm strategies (capabilities, resources and planning), one of top dominant theoretical frameworks in the early years account only 3.0% of the theoretical frameworks in the later years and was eliminated from the dominant list. Organizational sociopolitical characteristics theoretical framework, on the contrary, became one of the dominant theoretical frameworks in the late 90's although it accounted for only 0.7% in the early research.
The Evolving Intellectual Diversity of the IS Discipline: Evidence from Referent Theoretical Frameworks by Y. Lee, Z. Lee, and S. Gosain One distinctive phenomenon that draws our attention is that IS research shifted from the individual entities (individuals, single groups, single enterprises) to more collectivities (e.g., groups of enterprises together or individuals embedded in social contexts). Although individual attitude and behavior toward IS adoption has been a continuously important theoretical framework throughout the years, greater attention is being devoted to Organizational/Social Information Processing, Social Behavior, Social Psychology and Organization, as well as sociopolitical characteristics such as in trust, power, and dependence theories. As networking and communication technologies enable and support the formation of new types of ties between individuals and organizations, IS research is also starting to recognize the importance of relationships and social embeddedness of individuals.
EMERGENCE OF ENDOGENOUS FRAMEWORKS
Although it was not surprising to know that theoretical paradigms from other disciplines are continually being borrowed, in recent years there have been some concerns about the few paradigms that are endogenous to the IS discipline [Benbasat and Zmud 2003; Stolen, 1993; Wu and Saunders 2003] . The emergence of distinct research paradigms is considered as the sign of maturation of a discipline, and this goal seems to have eluded IS research.
Although it is difficult to make an objective assessment of whether IS theories moved to more endogenous frameworks, we can point to some evidence of the trend. Our research shows that while the trend of drawing on reference discipline theories continues, the IS discipline seems to be extending and applying these theories to the specific nature of IS phenomena rather than becoming tied down by the frames of borrowed theories.
Some theoretical frameworks are highly applicable to core IS issues. The technology acceptance model (TAM) stemming from theory of reasoned action (TRA) is a representative example. TAM was used to investigate user's technology acceptance behavior during the 10 year period. It successfully addresses behavior across different technologies, environment, task, and gender. As Lee and Kozar [2002] reported, TAM study is moving towards a new decade with the introduction of TAM II models [Venkatesh and Davis, 2000] . In addition, starting from group theory in the organizational behavior discipline, decision support system (DSS) studies evolved to group decision support systems (GDSS) and then to virtual teams research. Many distinctive theoretical findings were accumulated. Thus DSS and GDSS research is considered as an area that develops unique IS theory.
The extension and modification of original theories from other disciplines to fit into the IS context was also observed. The following are some examples:
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• The theory of planned behavior (TPB) also was adopted in the IS field and modified to fit into the IS context. Taylor and Todd [1995] proposed decomposed TPB that identified and incorporated a number of determinants of major constructs of original TPB under a computing facility usage context.
• SERVQUAL was originally developed by Parasuraman et al. [1985] in the marketing discipline, but was adopted and modified for IS Service Quality after considerable refinement, debate, and modification [e.g. Pitt et al. 1997 ].
• While the issue of alignment between organization strategy and IS strategy has been theorized using the familiar contingency theory perspectives, the notion of alignment was specifically elaborated upon to consider the nature of IT capabilities. The dynamic nature of alignment further developed in more recent versions of this theory and the best-aligned organizations are noted to co-evolve IT strategy and organization strategy over time.
V. LIMITATIONS AND FUTURE RESEARCH
Although this study provides a valuable overview of how different theories were employed in five journals, it contains a number of limitations.
1. While the researchers took great care to ensure a consistent process of examining articles and identifying the overarching theoretical framework, this process is still fairly subjective. Through pre-test and inter-rater analysis, we believe we minimize the problems. A different categorization scheme may only alter the basic findings marginally.
2. The published articles examined do not represent a complete set, but, in our view, represent the major "share of voice" in our field.
3. The analysis of the data using descriptive statistical methods is a limitation with respect to "rigor". While descriptive statistics are useful in this exploratory phase of research, time series analysis with longer-term data sets would permit better empirical validation.
4. Study with larger selection of journals covering broader periods and more rigorous statistical methods will help to provide richer findings.
5. Cross-comparison with other disciplinary areas for investigating the scientific progress is another area is yet to be explored.
6. A longitudinal investigation of IS intellectual structure from a Kuhnian perspective is an avenue for future work.
VI. CONCLUSION
Through this study we hope to inform IS researchers about the state of theory in the discipline and to guide future theory development and use. We find that the field continues to be supplied with many different theories during the last decade, accumulating over 200 different theories in IS research. The number of theories first used per year is approximately constant, suggesting that the number of theories incrementally added is persistent through the years. While our results suggest changes in theoretical frameworks applied over the years, we find that that different theories tend to be used under the same theoretical frameworks over time.
We can interpret this situation in two ways:
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2. We can also see this situation as a sign of a lack of cumulative tradition and stormchasing different phenomena [Lee et al. 1999] .
When it comes to the debate about the benefit of diversity in research, it is difficult to judge whether our findings on diversity in IS theories represents a lack of maturity or a healthy cumulative tradition. We can, however, conservatively conclude that our findings support opinions on both sides. Dynamic change in the business and technology environment inevitably require new theoretical perspectives. Thus as Baskerville and Myers [2002] asserted, it can be a strength of the IS field to adapt flexibly to a changing environment. In this situation, it is natural for IS researchers to adapt diverse and new theoretical lenses ceaselessly. Meanwhile, our study also found a few endogenous theories in IS fields, and a trend of extension and accumulation of IS theories. It reflects a moving of IS field toward a normal science in a Kuhnian view, and may reduce the concern about the lack of relevant theoretical frameworks [Checkland and Holwell, 1998 ]. Therefore, our study provides empirical results that support the notion that "we need both a paradigm and diversity in the IS discipline" [Benbasat and Weber, 1996 p. 397] .
Finally, we hope that IS researchers, and particularly doctoral students, will find this study useful in their endeavors to explore theories that were used in past IS research and to help identify the ones that may be most applicable to their studies. We also hope to see researchers undertake theory development for specific phenomena and using perspectives that are under-theorized. 
APPENDIX I. LIST OF IS THEORIES
